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5717 - ABSTRACT

A vibration absorbing mounting for a vehicle engine
incorporates hydraulic damping by means of a pair of
liquid filled chambers (20,21) which are separated by a

thick rubber intermediate diaphragm and communicate
~ via a restricted passageway (32). A gas spring acts on

one chamber and a piston (67) sealed by a reinforced
rolling-lobe diaphragm (55) acts on the other chamber,
the reinforcement of the rolling-lobe diaphragm provid-

“ing low rolling resistance while maintaining high bulge

stiffness.

- 6 Claims, 2 Drawing Fiéﬁrés




~ U.S. Patent .jul. 28,1987  Sheet 1 of 2 4,682,753




~ U.S.Patent Jul.28,1987  Sheet2of2 4,682,753

L0




VIBRATION ABSORBING MOUNTINGS
This invention relates to vibration abserbing‘moant-
ings, and particularly, but not exclusively, to engine

mountings for motor vehicles.
The engine of a motor car 1s normally mounted on
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vehicle chassis members by mounting devices which

incorporate blocks or rings of rubber bonded to metal
end members which are fastened respectively to the
engine and to the chassis members. In order to improve
the performance of such mountings 1t has been pro-

10

posed to provide hydraulic damping by incorporating =

liquid-filled chambers within the rubber blocks, the
chambers being arranged to communicate through rela-

tively restricted passages so as to damp the transmission

of vibrations from the engme to the chassis via the rub-
ber mountings. |

While hydrualically damped mounting devices of the
above kind provide a high degree of isolation of the
chassts from vibrations arising in the engine, their per-
formance can still be improved, and the present inven-

15

20

tion is directed to the provision of mountings by which

such further improvement may be effected.
According to the invention, a vibration abscrbmg

“mounting comprises a reinforced elastomeric rolling-

lobe end diaphragm sealed to a housing and a piston
engaging the central region of the end diaphragm, the
housing comprising a pair of liquid-filled chambers

- which communicate with one another through a re-
- stricted passageway and which are separated from one

another by an intermediate elastomeric chaphragm of

25

5
of the chamber Such control may be dependent upon
engine speed, the valve being closed when a predeter-

‘mined speed 1s reached.

One embodiment of the invention will now be de-
scribed, by way of example with reference to the ac-
companymg drawings 1in which: |

F1G. 11s a diagrammatic axial cross-sectional view v of

~a vibration abscrbmg mounting in accordance with the

invention, and |

FIG. 2 is a schematic view showing an operating
system for a pair of mountings as shown in FIG. 1.

‘The vibration absorbing mounting 10 illustrated in
FIG. 1 comprises a housing 11 formed from a series of
four generally cup-shaped interengaging sheet metal
componetns 12,13,14,15. The components 13 and 14 are
sealed together by a circumferential fillet weld 16, pro-

viding an inwardly extending lip 17, and hiquid-filled

chambers 20 and 21 are partly bounded by the generally
cylindrical structure thus formed. An inlet spigot 25
enables the chambers 20 and 21 to be filled, and a metal
ring 26 is located in the housing portion 13 to support an

~intermediate rubber diaphragm 27 which is bonded to
‘the ring 26 and is sufficiently thick to provide a spring

action on deflection of the diaphragm 27 by a difference |
in pressures between the chambers 20 and 21. The ring

26 comprises a flange 30 having an aperture 31 to permit
- communication between the chamber 20 and an annular

30

-space 32 formed between the chamber 20 and an annu-

lar space 32 formed between the ring and the wall of the
housing portion 13, and the ring 26 is locked in position
by a small axial flange 33 which 1s peened Into engage-

~ ment beneath the lip 17. An opening 35 is provided In

~ sufficient thickness to provide substantial spring stiff-

ness, a first chamber of said liquid-filled chambers being
- adjacent the end diaphragm, and a second of said liquid-

~ filled chambers being bounded at one side by the said

35

intermediate elastomeric diaphragm and at the other
stde by a separator diaphragm, the housing also com-

prising a gas chamber for containing gaseous pressure

- arranged to act on the side of the separator diaphragm
. remote from the second liquid-filled chamber.

The term “reinforced elastomeric diaphragm” as
used in the preceding paragraph means a diaphragm

- which i1s made from rubber or other suitable elastomeric

material having a relatively inextensible reinforcement

- such as a conventional cord reinforcement, or which is

“made from a material of inherently high Young’s modu-

- lus. The effect of providing a reinforced end diaphragm

- is to ensure that while the rolling lobe does not provide

- substantial resistance to linear movement of the associ-

ated piston it is stiff in the sense of resisting bulging cf
the rolling lobe under pressure. | :

~In order to connect the piston to an engine or a chas-

- sis member it is provided with a stem extending axially

from the housing, and the stem may be provided with a

45
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the lip 17 to permit communication between the annular
passage 32 and the chamber 21, the flow of liquid be-
tween the chambers 20 and 21 thus being caused to

circulate around substantially the whole periphery of

the ring 26 in known manner to provide damping.

~ The chamber 20 is bounded on one side by a rubber

separator diaphragm 40 which is sealingly secured be-
tween the housing portions 12 and 13 by a thickened

‘bead portion 41 of the separator 40 which is held inan
~ annular channel 42 and prevented from radially inward -

displacement by a rigid metal ring 43, the housing por-
tions 12 and 13 being seecured together by telescoping
flange portions 44 and 45 respectively which are
pressed together and secured by a turned over hp 46 on
the flange position 44. - » | |
The housing portion 12 ‘contains an air pressure |

‘chamber 47, a connection spigot 30 being provided to

enable it to be connected to a source of compressed air

- through the system shown in FIG. 2 (to be described).

“The liquid-filled chamber 21 is closed by an annular

~ end diaphragm 55 having a bead 56 reinforced by a rigid
~ metal bead wire 57 and trapped in a recess formed by a

55

flange to enable it to be so secured. In a preferred em-
 bodiment of the invention, the housing extends around

the plstcn and stem and supports an annular elastomeric -

buffer ring in an annular gap between the piston and the

- flange, thus providing bump and rebound cverlead
protection for the mounting.

The gas chamber may comprise a fixed mass of gas,

‘i.e. it may be a permanently sealed unit, but in order to
obtain required .characteristics the mass of gas in the
chamber may be varied under the control of suitable

- apparatus, and in one example it may be connected to a

reservoir through a valve which may be wholly or

60

‘turned-in flange 58 formed in the housing portion 14. A

ring 59 is provided within the bead 56 to assist in com-
pressing the bead within the flange 58 so as to achievea

 satisfactory seal. The diaphragm 55 also has an inner

annular bead 65 which is seated in a corresponding
recess 66 formed in a piston 67, a rigid metal ring 68

being provided to retain the diaphragm bead in position
on the piston. The piston 67 is provided with a stem 70

- having a reduced-diameter threaded portion 71 screwed -

65

“1nto the piston, and a ﬂange 72 1S fcrmed mtegrally with
the stem 70. -

The hcusmg perticn 15 extends around the plStOH 67 o

 and stem 70 and is turned inwardly providing an end

partially closed in order to reduce the effective volume .

flange 75 on which is mounted an annular rubber buffer



~ vibrations. Also, since the buffer 76 is effectively cap-
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76 which is thus nigidly attached to the housing and
supported 1n an annular gap 78 formed between the
outer face 79 of the piston and the flange 72. The buffer
76 thus provides control of the movement of the piston
relative to the housing in the bump and rebound condi-
tions to prevent excessive movement in either direction.

The end diaphragm 385 is of the rolling lobe type,
“incorporating a cord reinforcement for example of the
~ kind 1illustrated 1n UK Patent Specification No. 969891.
The side surface 81 of the piston 67 has a suitably |,
curved profile for engagement with the diaphragm 55
to provide required stiffness/deflection characteristics,
~and the outer region of the diagraphm is arranged to
~ contact a cylindrical metal shield 82 in its rolling action.
- The rolling lobe diaphragm 55 has the effect of cen-
~ tering the piston 67 while permitting sufficient lateral
- compliance (at right angles to the axis of the mounting)
to provide a suffictent degree of isolation of the chassis
from lateral vibrations of the engine, excessive lateral
movement of the engine being restrained by the buffer
76 encircling the stem 70.

FIG. 2 shows a pair of vibration absorbing mountings
- 90 and 91 in accordance with the invention arranged as
- part of a mounting system for an engine 92 on a chassis
93. Air pressure for the chambers 47 of the mountings
90 and 91 is supplied through pipes 95 and 96 respec- 25
- tively, pipes 95 and 96 being connected to separate
- chambers 97 and 98 respectively of a reservoir 99 via
~ stiffness control valves 101, 102 respectively.

The reservoir 99 is connected by a pipe 104 to a
height control valve 105 which is supplied with com- 30
pressed air through a pipe 106 connected to a compres-
sor (not shown), which may form part of the vehicle’s
normal equipment. The separate chambers of the reser-
voIir 99 are connected through a restriction 107 which

permits gradual equalization of the pressures in the two 35
- chambers.

An electronic control unit 109 is provided to receive
signals from an engine height sensor through an input
hine 110 and from an engine speed sensor via an input
line 111, and these signals actuate the control unit 109, 4,
- when required to adjust the pressures and spring char-
acteristics of the mountings 90 and 91, by means of the
- valves 101, 102 and 105 in the following manner.

The engine height control is effected by connecting
- the line 104 through the valve 105 either to the air sup-
ply line 106 or to an exhaust line 112. This permits air
pressure in the respective air chambers 47 to be adjusted
so as to bring the engine to the required height with the
buffers 76 located centrally in the gaps 78 between the
‘pistons of the mountings 90 and 91 and their associated
mounting flanges. S

In order to enable the spring stiffness of the mount-
ings 90 and 91 to be adjusted, for example in accordance
-with -engine speed so as to increase the stiffness at a
predetermined engine speed, the control unit 109 is
- caused to operate the stiffness control valves 101 and >3
102 so as to close a relatively unrestricted passage and
to insert a restriction in each of the connection lines 95
and 96 to the air chambers of the mountings 90 and 91.
When the restrictions are in position, the effective vol-
~ume of each air chamber 47, which in the open position 60
of the valves 101 and 102 also comprises the volumes of
the chambers 97 and 98 of the reservoir 99, is substan-
tially reduced so far as transient changes are concerned;
this increases the effective spring stiffness.
| The vibration absorbing mounting described above 65

- provides improved isolation of the chassis from engine

LN

15

20

43

50

~tive 1n the gap 78 between the piston 67 and the flange

4

72 the mounting 1s fail-safe, i.e. if the end diaphragm
should fail 1in service the engine will always be held
securely by the buffer 76 and the end flange 75.

The combination of the low rolling resistance of the
remnforced rolling lobe of the end diaphragm, coupled
with its high bulge stiffness, allows greater flexibility in
the control of the design parameters of dynamic stiff-

- ness and damping achieved 1n combination with the

intermediate diaphragm.

Having now described my invention, what I claim 1s:

1. A vibration absorbing mounting comprising a rein-
forced elastomeric rolling-lobe end diaphragm sealed to
a housing and a piston engaging the central region of
the end diaphragm, the housing comprising a pair of
liquid-filled chambers which communicate with one
another through a restricted passageway and which are
separated from one another by an intermediate elasto-
meric diaphragm of sufficient thickness to provide sub-
stantial spring stiffness, a first chamber of said liquid-
filled chambers being adjacent the end diaphragm, and
a second of said liquid-filled chambers being bounded at
one side by the said intermediate elastomeric diaphragm
and at the other side by a separator diaphragm, the
housing also comprising a gas chamber for containing
gaseous pressure arranged to act on the side of the sepa-
rator diaphragm remote from the second liquid-filled
chamber.

2. A vibration absorbing mounting system for a vehi-

cle engine comprising a vibration absorbing mounting

according to claim 1 and means for controlling the
height of the engine relative to the chassis by control-
ling the pressure of gas in the gas chamber.

3. A vibration absorbing mounting according to claim

1 wherein the piston 1s provided with a stem extending
axially from the housing, the housing supporting an
annular buffer of elastomeric material surrounding said
stem and positioned in an annular gap between the pis-
ton and a flange on the stem.
4. A vibration absorbing mounting according to claim
1 wherein the intermediate elastomeric diaphragm is
bonded to a metal ring which is located against an inter-
nal lip of the housing and locked in engagement there-
with.

3. A vibration absorbing mounting according to claim
4 wherein the housing 1s formed from a series of gener-
ally cup-shaped interengaging sheet metal components,
two of which are welded together to form the inwardly
extending lip.

6. A vibration absorbing mounting comprising a rein-
forced elastomeric rolling-lobe end diaphragm sealed to
a housing and a piston engaging the central region of
the end diaphragm, the housing comprising a pair of
liquid-filled chambers which communicate with one
another through a restricted passageway and which are
separated from one another by an intermediate elasto-
meric diaphragm of sufficient thickness to provide sub-
stantial spring stiffness, a first chamber of said liquid-
filled chambers being adjacent the end diaphragm, and
a second of said liqmd-filled chambers being bounded at
one side by the said intermediate elastomeric diaphragm
and at the other side by a separator diaphragm, the

housing also comprising a gas chamber for containing

gaseous pressure arranged to act on the side of the sepa-
rator diaphragm remote from the second liquid-filled
chamber and a reservior connected to the gas chamber,
means being provided for restricting the flow of gas
between the reservoir and the gas chamber to increase

~ the stiffness of the mounting.
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